
Original Communications.
CASE OF EMBOLISM OF THE EXTERNAL

ILIAC, FOLLOWED BY GANGRENE, LOSS
OF LEG BELOW THE KNEE, AND RE-
COVERY.

Read before the Boston Society for Medical Improve-
ment May 10th, 1869, by Geo. H. Lyman, M.D.

On the 28th of Dec, 1868, I was requested
to see Dr.-, a professional gentleman of
this city, 63 years of age. I found him suf-
fering apparently from a slight but decided
attack ofpleuritis. The only unusual symp-
tom was an irregularly intermittent pulse,
the intermissions generally occurring once
in five or six beats, with occasionally the
lapse of a minute or more with no intermis-
sion. Careful auscultatiou revealed nothing
abnormal in the cardiac impulse or sounds ;
cough moderate—no dyspnoea when quiet.
His chief complaint was of severe pain in
the right hypochondrium, and this was

greatly aggravated by movement or full in-
spiration. My notes of the case continue
as follows :

29th.—Cough has been slightly tinged
with blood. Has suffered much annoyance
during past 24 hours from cold perspiration.

30th.—At the bottom of the right pleura
posteriorly there is marked dulness on

percussion, and decided diminution of ve-
sicular respiration. The eighth day, i. e.
Jan. 5th, 1869, the patient was reported as
convalescent, being free from pain and in
every respect comfortable. The treatment,
it may be added, consisted of rest in bed,
warm fomentations and moderate opiates.

At 3 o'clock on the following morning,
Jan. 6th, I was summoned again in haste,
with the statement that a shock of paralysis
had occurred. On examination I found
entire loss of motion and nearly complete
loss of sensation in the foot and leg to with-
in a few inches of the knee, with marked
diminution of temperature in the affected
parts—pulsation perceptible in the anterior
tibial—some pain in the calf of the leg, but
this last, it is note-worthy, was not an ur-
gent symptom unless the limb was moved.

Pressure and the application of a hot sponge
to the spine, revealed decided tenderness
about the lower lumbar vertebrae. There
was some contraction of the pupils and
very perceptible mental confusion, as if un-
der the influence of an opiate. Upon in-
quiry it was found that one-half an ounce of
tinct. of opium had been taken in divided
doses during the night for the relief of the
pain.

In connection with this state of things it
should be here observed that the patient
had been in Europe from September, 1867,
to November, 1868, and that in Dresden,
in November, 1867, he had an obscure at-
tack of pain in the back, with loss of power
in the right leg, lasting some ten days.
There was also considerable swelling, which
with the pain continued for months, and
recovery was not complete for a year.

It should also be noted that many years
since he was under the charge of the late
Dr. James Jackson, for some obscure but
painful spinal disorder resulting from a

sprain, and which it was feared at the time
might eventually terminate in paralysis.

6, P.M.—He complains of increased pain
in the limb during the day. Temperature
of the foot about the same. Pulse still felt
in the anterior tibial.

7th.—Has passed a restless night, with
great pain, or, as he calls it, an indescriba-
bly distressing feeling of bursting or weightin the foot and calf. There is now also
extreme tenderness over the course of the
vessels as far as the groin, with discolora-
tion especially marked about the nails.
No pulsation to be felt below the left com-
mon iliac.

8th.—The discoloration and coldness now
extend to within a few inches of the knee,
the color varying from the dark purpleabout the toes, mottled dark yellow about
the instep and ankle, fading gradually to
the above point, to which the loss of sensa-
tion was traced at first. Here a faint red
line, extending irregularly around the limb,
forms the present limit of the disease. Be-
low this the prick of a pin is not felt unless
perhaps, doubtfully, over the instep and
some parts of the tibia.
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9th.—Pulse 104. It has varied hereto-
fore from 84 to 90. He was moved yester-
day three miles into the country.

10th.—There is sonie modification of the
temperature, the dorsum and inner aspect
of the foot being less cold.

11th.—The dorsum and inside of the foot
are, of nearly natural temperature. The
track of the vessels in the thigh is still ten-
der, but less so. Pulse 76 and good. To
this date the treatment has consisted of
anodynes, of which ten drops of the liquid
extract of opium sufficed to quiet pain
and restlessness, enemata and small doses
of comp. cathartic pill ; for the past four
days belladonna and ergot have been given.
The foot has been surrounded by dry
warmth.

12th.—Had a restless night, with mutter-
ings in the sleep, and a tendency to subsul-
tus. Pulse 104. He is evidently much
more feeble. Less warmth of instep than
yesterday, but still it is not cold, like the
rest of the limb. The prick of a pin is de-
cidedly perceptible over the lower end of
the metacarpal bones. He was ordered
milk punch and concentrated broths, as
much as could be relished.

13th.—To-day there is unmistakable pul-
sation in the femoral artery, below Pou-
part's ligament, but very feeble, and not
synchronous with the heart pulsations,
there being but 20 beats in a minute, the.
latter being 84. The following day this
femoral pulse was more difficult of recogni-
tion, though still perceptible.

15th.—The femoral pulse has wholly dis-
appeared. Large bullse filled with discol-
ored serum have arisen over the upper part
of the gastrocnemius. Pulse 104, and more
feeble. Stimulus to bo increased.

25th.—Has continued much the same

during the past ten days. The shrivelling
and discoloration have increased over the
foot, which is now dry and black to the
ankle. The whole surface of the lçg is
(lark and vesicated, discharging freely of
bloody serum, not particularly offensive.

' Ulcération has commenced at the line of
demarcation. Some suspicious spots, livid
and tender on pressure, have appeared over
the patella.

27th.—During the past forty-eight hours
there has been severe pain in the lower part
of the rectum, with loss of power over the
anal sphincter, and the result of this want
of control is the occasion of constant dis-
comfort and annoyance. The tenesmus is
extreme, with the feeling of some foreign
body in the rectum. Nothing discoverable

upon examination. Pulse 112. The patient
is much prostrated, and his general appear-
ance decidedly less favorable, though he
remains tranquil and confident in what he
calls " his reserved stock of vital force."
The pain and tenderness over the track of
the vessels in the thigh have nearly disap-
peared, though a tender mass of induration
still remains below Poupart's ligament, and
in the popliteal space. The spots upon the
patella have diminished.

Feb. 4.—The tissues of the leg are be-
coming more black and dry until near the
line of demarcation, where they are decid-
edly pultaceous and extremely offensive.
Suffers still severely from pain in the rec-
tum above the sphincter during his evacua-

tions, which are now, however, not so con-
stant. During the past twenty-four hours
the restlessness and want of sleep have
been marked. He takes the liquid extract
of opium in varying quantities from 40 to
70 drops. General aspect less favorable.
The nourishment and stimulus are continued
as largely as the stomach will bear. For
the first time seems discouraged and de-
pressed. Directed the opiate to be increased
sufficiently to quiet the restlessness.

6th.—Pulse 84. Has. taken 150 drops of
the opiate in 24 hours. Shows some disin-
clination for food.

13th.—The loss of appetite fortunately
proved to be but temporary. During the
week has taken largely of beef tea, eggs,
porter and rum, with from 150 to 180 drops
of the opiate daily. His digestion remains
as from the beginning, perfect, but his
strength is less. The faecal evacuations
continue troublesome at times. The ulce-
rative process has extended to the fascia all
around the limb, which is enveloped at this
point in a charcoal poultice. Carbolic acid,
chlorinated soda, &c. &c, are freely used,
but nothing avails to subdue the odor,
which is extremely offensive and permeates
everything.

18th.—The lino of separation is rapidly
deepening posteriorly. Pulse 86 and diges-tion good, but he still loses strength. Re-
quires 200 to 300 drops of the opiate daily.

Mar. 1.—The tibia is now felt posteriorly
between the muscles. The dead tissues are
broken down and rapidly separating. Pa-
ralysis of the anaf sphincter continues to
cause extreme annoyance. Some low de-
lirium during sleep and at first waking.
Perspiration abundant also at those periods.
Pulse 90 and fair iii strength, but on the
whole he is not so strong as a fortnight
since. A small, oblong gangrenous patch,
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involving the thickness of the skin, has ap-
peared on the outer thigh, four inches
above the knee.

9th.—The upper part of the diseased
portion being completely pultaceous and
intolerably offensive, the bones were di-
vided six inches below the patella, so as to
avoid any possible interference with the
sound tissues.. The spot upon the thigh is
cicatrizing, and looks as though cut out
with a punch.12th.—The removal of the limb has
proved beneficial in every way, improving
the atmosphere, disposing of an awkward
weight, and facilitating the application of
dressings. The sloughy mass remaining in
the centre of the stump and penetrating it
irregularly, is rapidly melting away, leav-
ing healthy granulations behind. Substi-
tuted to-day for the poultice a dressing of
earth. The fœcal evacuations are becoming
less unmanageable, occurring with tolerable
regularity once in two days only. Re-
quires about 320 drops of the opiate in 24
hours. The attendant has standing direc-
tions to give enough to remove restlessness
and the sense "of prostration. On one oc-

casion, a few days since, four ounces was
needed in the 24 hours to secure this result,
and the following day he was in every re-

spect more comfortable.
18th.—Improved daily until yesterday,

but has had a wretched night, with rest-
lessness and constant hiccough, and he is
threatened also with a bed sore upon the
sacrum. Pulse 90 only and fair. Insisted
upon the liquid opium to the extent of 6 oz.

(by measure) in the last 20 hours. Ordered
chloric ether and camphor, with an increase
of the bark and wine. There is but little
diseased tissue remaining. The earth dress-
ing is very satisfactory, but from the nature
of the surface it is difficult to apply without
too much weight. The parts have retracted
and the edges are rapidly drawing in, leav-
ing the bones protruding 2 or 3 inches.

20th.—Has taken 5 ounces of opiate in
last 24 hours. The hiccough ceased yester-
day, and the bed-sore is less threatening.
Have resumed the charcoal dressing as
more convenient. There is a marvellous
improvement in his general appearance and
strength. Begins to recover some control
over the paralyzed sphincter. t

Has been
lifted into a wheel chair for a short time
without excessive fatigue.

29th.—The stump is wholly free from
gangrene, and union is now prevented only
by the protruding bones. Has comfortable
nights, and steadily gains in strength,
lias been several times in wheel chair with

advantage. He still requires 2\ drachms of
liquid opium every four hours, night and
day, and occasionally an extra dose is re-

quired. Attempts made to diminish the
quantity are always follow.ed by restless-
ness and prostration.

April 2.—Have succeeded in reducing
the opiate to |iss. per day. Complains a
little of dyspepsia, but is decidedly strong-
er. Gets to his chair with facility. I ad-
vised to diminish the amount of liquid food
taken.

9th.—Steadily improving. Has been un-
able during the week to reduce the opiate.
He declines, and, as I think, wisely, any
operative interference for the present with
the protruding bones, though but for them
the wound would close immediately. An
irregular flap of skin extends over the front
of the tibia, but its fibular surface is de-
nuded 3£ inches.

19th.-—The opiate has been gradually re-
duced to six drachms in the 24 hours. Has
recovered his control over the sphincter.

May 2.—The opiate is now reduced to four
drachms, distributed through the 24 hours.
Under the use of bark and pyrophosphate
of iron is steadily gaining in strength, and
with the aid of crutches or chair he is able
to move about without much difficulty.

Daily details of treatment have seemed
unnecessary. From the commencement the
manifest indications were to sustain the
strength and use no medication which should
cause even temporarily any disturbance of
the digestive organs when possible to avoid
it. The necessity for anodynes originated
with the disease. At first mild laxatives
were required, and belladonna and ergot
were employed fora short period, but proba-
bly with little or no influence upon the re-

sult, for all that part of the limb ultimatelylost was really dead within forty-eight hours
of the attack, and the limit then attained
was never exceeded. Enemata, ether, cam-

phor, sulph. acid, &c, were used, as required
to meet different indications, and dry
warmth was kept constantly applied to
both limbs. Large quantities of strongtincture of bark were taken throughout the
whole period, about 8 ounces daily of old
Medford rum, and as much strong beef tea
as could be assimilated. So far as any drug
influenced the result, opium seems to me to
have been the most effective. Beginning
early with only 10 drops of the liquid ex-
tract,* which at that time was sufficient to
produce a decided anodyne effect, at the
 Prcparedby Smith and Melvin, and of the full strength

.of the officinal tinct. of opii, equivalent to 4 grs. of n;

phine to the fluid ounce.
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end of a month (Feb. 6th) 150 to 180 drops
daily were used, and from that time the
quantity had to be rapidly increased, until
in the middle of March we find that 4 ounc-
es were used in one day, at another time 6
ounces. During the last month the usual
dose was from 2 to 3 drachms every 4.
hours, and nothing less than that sufficed to
keep the pulse strong. (It should be men-
tioned here that the patient had never been
in the habit of using opium in any form.)The remarkable effect of opium upon the
vital powers, stimulating the heart and giv-
ing tone to the capillaries, especially in ad-
vanced life, is well known, and the remark
attributed to Sir Benj. Brodie, that the dif-
ference between recovery and a fatal result
in cases of this form of gangrene of the ex-
tremities depends upon the toleration by
the patient of opium, receives additional
confirmation by the details of this case.
With every increase of the dose there was
an evident amelioration of the restlessness
and prostration. Another marked feature
was the absence of any gastric disturbance.
Though the amount of food and stimulants
taken was unusually great, after the first
week the assimilative processes were never
disordered, the digestive functions being as
regular and natural as in perfect health.

With regard to the earth dressing, I
think it would have been of advantage, if
used earlier, in removing fcetor and stimu-
lating the ulcerative process ; and were a
similar case to occur to me, I should keep
the soft parts at the line of demarcation
buried in dry earth from the beginning.
The practice is a novel one in this vicinity,
and my attention was not called to it until
late in the case. It has been used exten-
sively by Dr. Hewson, of Philadelphia, who
states that he has " had extraordinary suc-
cess with it, even as a primary dressing in
amputations and other major operations."*

Arrest of the circulation, resulting in that
form «f gangrene exhibited in this case,
may be induced by various pathological
causes, viz. : the obstruction may arise in
a perfectly healthy vessel from a fibrinous
mass originating at some distant point, as
when a vegetation is dislodged from the
cardiac valves, or a clot from diseased
aorta, or from blood poisoning, or it may be
caused by a narrowing of the vessel at the
point obstructed, as by the pressure of a

tumor, by arteritis, atheroma, ossification,
* In a note kindly sent me from Dr. Hewson in an-

swer to some inquiries, he says:—" The kind of earth I
have found answer best is that containing the most clay
and least sand. It should be thoroughly dried and finely"

sifted," and " must be removed as soon as it becomes
saturated.

rupture of the inner coats, &c. .Indeed,
any local disease or obstruction of an arterysufficient to diminish the blood-current
without being in itself an immediate source
of danger, may, after acute inflammation in
some distant part, inducing hyperinosis, or
that state of the blood in which the fibrin
becomes relatively in excess, cause a sepa-ration of the fibrin from the current at the
point of obstruction, until its accumulation
closes the vessel, or becoming detached, is
carried on to some subdivision too small to
permit its further passage. It is also as-
serted by Mr. Bence Jones (Med. Times and
Gazelle, vol. i. 1866) tljat in diseased arte-
ries, the diminished force of the blood-cur-
rent beyond the point diseased may cause
gangrene. In such a case, however, it is
questionable whether the capillary obstruc-
tion is not due to minute particles of fibrin,
rather than to diminished force of the cur-
rent merely. Cruveilhier (Anat. Palhol.,
tome ii. liv. 27) observes that ossification
of the larger vessels may result in no ob-
struction, but that when it exists in the
smaller vessels gangrene results, and he
quotes Dupuytren's assertion that arteritis,when sufficiently severe to arrest the cur-
rent entirely, is the most frequent cause of
senile gangrene. He objects to Legroux'stheory that the arteritis is not the cause of
the clot, but is caused by it, adding that no

sanguineous vessels are found in the liningmembrane, the redness and apparent injec-tion perceived being merely " coloration by
impregnation." He acknowledges that the
blood may be " the vehicle of the cause "

of the inflammation, but that coagulation
follows and does not precede the latter. In
a valuable paper by Mr. Savory " on the
local effects of blood poisoning in relation
to embolism " (St. Bartholomew's HospitalBeporls, vol. i. p. 107) a series of experi-
ments are detailed, showing the effect of
the injection of solid particles suspended in
water, and of putrid fluids upon the capil-
lary circulation ; and though the subject of
pyaemia is there more directly involved,still the analogy between arterial and capil-lary embolism is so obvious that a reference
to the paper will be found interesting to
any one investigating this subject.The paper of Dr. Kirkes (Med. Chir.
Trans., vol. xxxv. p. 281) "on the effects
resulting from the detachment of fibrinous
deposits from the interior of the heart,"
also one by Mr. Tuffnell (Dublin QuarterlyJournal of Medical Sciences, vol. xv. 1853,
p. 371) "on the influence of vegetation on
the valves of the heart in the production of
secondary arterial 'disease," prove conclu-
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sively that fatal obstruction may occur sud-
denly in perfectly healthy vessels.

Many cases, on the other hand, are re-

ported where the obstruction was due to
local causes. Among others Dr. Gordon
(Dublin Quarterly Journal Medical Sciences,
vol. xxxiii. 1862, p. 340) gives a case of
extensive fatty degeneration in a boy only
14 years of age, the obstructed circulation
resulting in death from gangrene. In this
case, although the heart was unsound, the
gangrene of the extremity was manifestlydue to the atheromatous condition of the
vessels.

A well reported typical case is also givenby Mr. Annan dale (Edinburgh Medical Jour-
nal, Apr., 1863, vol. viii. p. 904). Here
the heartwasperfectly healthy, butgangrene
extending to the knee proved fatal. The
obstruction was in the femoral artery, and
caused by the detachment of a clot from
above, the lower portion of the aorta being
atheromatous, and containing adherent clots,
the femoral at the point of obstruction be-
ing perfectly healthy. Appended to this
case is a short summary of the views of va-
rious authors upon the mode of formation of
the obstructing clot. A singular case of
rupture of the inner and middle coats of
the iliac in an atheromatous subject, is
reported by Mr. Spence (Edinburgh Medi-
cal Journal, July, 1864, p. 7), in which the
blood dissected its way upwards beneath
the inner coat, instead of downwards in the
direction of thecurrent—resulting in closure
of the vessel.

A series of instructive cases, illustrative
of the different forms of arterial obstruc-
tion, is given by Prof. Simpson, of Edin-
burgh (Obstetric Works, vol. ii. p. 34).The most extensive and satisfactory ex-

periments upon the separation of fibrin that
I have had access to are those of Mr. Rich-
ardson, in his " Essay on Coagulation of the
Blood," London, 1858. He observes (p-.
29) that " most writers are agreed that the
fibrin is actually or relatively increased in
acnte inflammation ; in pregnancy, in ple-
thora, albuminuria, and in some instances
where great loss of blood has taken place ; "

also—p. 35, '' that in some cases where the
blood-current is impeded, as in aneurism in
the heart when the valves are rigid, or in
very feeble states of the heart, the fibrin
has a tendency to separate from the other
bl.ood constituents at the point of obstruc-
tion, and to form itself into distinct masses
—fibrinous concretions." The result of his
own labors and a review of the arguments
and facts of a large number of authorities,
is (p. 37) " 1st, that the blood may, in

very rare instances, coagulate in the ordi-
nary way, i. e., as a red clot, in the body
during life ; 2d, that the fibrin alone may
separate in the form of concretions during
life ; this result being theoretically attribu-
table, (a) to mere slowness of motion, as in
aneurismal tumor, and as in some cases of
slow deaths ; (b) to absolute or relative in-
crease of fibrin itself; (c) to a peculiar kind
of coagulation arising from chemical or

physical changes incident to the mixture of
some poisons, as pus, with the blood; (d)
to the neutralization of those alkaline con-
stituents of the blood, which hold the fibrin
in chemical solution, by some free acid, as

lactic, generated in the body superabun-
dantly ; (e) to an extreme tenuity of the
serum in which the fibrin is distributed,
with a feeble resistance against the natural
attraction of the molecules of the fibrin and
their consequent aggregation ; (f) to a sup-
posed disorganization or disintegration of
the blood, under the influence of certain
diseases, as typhus and scurvy, whereby it
has a tendency to divide into its constituent
parts."

Of the diagnosis of gangrene from arte-
rial obstruction, it maybe said that in cases

arising from the sudden impaction of a clot
in the large vessels supplying the extremi-
ties, a very short time suffices to clear up
any doubt, the death of the part being too
evident to be long mistaken. The sudden
loss of sensation and motion may at first
sight lead one to suppose that it is paraly-
sis from lesion of the nervous system with
which he has to deal. Such was cer-

tainly my own impression with this patient
at first view, and until at the succeed-
ing visit the real nature of the case be-
came apparent.

Cruveilhier's report of a similar expe-
rience (Anat. Path., tome ii. liv. 27) is
constantly alluded to by writers. He says :
" It sometimes happens that complete pa-
ralysis of a member, with no discoloration
of the skin, precedes by several'days the
physical signs of gangrene," followed by
a detail of such a case occurring to himself.
He lays stress upon the fact that in paraly-
sis from obstruction the loss of sensation
and motion is complete* which is rarely the
case in paralysis from nerve lesion, and
gives as other pathognomonic characters of
the former, the pain, coldness, discolora-
tion, cessation of pulsation, and tenderness

* In my case there were parts of the limb in which
the loss of sensation was not complete for many (lavs,
hut the greater part ivas dead, as it wore, from the be-ginning," and not merely partially benumbed, so that
Cruveilhier's distinction between them doubtless holds
good.
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and hardness in the course of the vessels.
He considers the extreme pain to be due
not necessarily to inflammation, but to a
kind of struggle between life and death in
the parts deprived of their material of
nutrition—" mais d'une sorte de lutte qui
s'établit entre la vie et la mort dans les
parties privées de leurs matériaux de nutri-
tion."

Dr. Gordon (loe. cit.) considers the pain
to be " caused in all probability by the ex-
cessive sudden distention of the coats of
the artery behind the occlusion." Were
this the case, however, we might expect
pain at the seat of this distentioii. In his
own case the obstruction was in the iliac,
but the pain in the calf of the leg. In the
case I report, no pain or tenderness was
felt higher than the femoral, but in the legonly, and such is the history of most of the
recorded cases. Another fact noticeable
in my own case, and repeatedly alluded to
by others, is that the pain was aggravated
by any local disturbance from pressure or
touch. No entirely satisfactory explana-
tion of the cause of the pain has yet been
given. An interesting discussion of this
point may be found in the July number of
the Edinburgh Medical Journal, 1864, p. 10.

Of the cause and exact nature and seat
of the obstruction or embolus in the case
now reported, the uncommon result in re-
covery leaves, happily, room for conjecture ;
but careful consideration of its history, the
absence of any recognizable valvular lesion
of the heart or ossification of the vessels,
do not permit me to doubt that it was due
either, 1st, to an atheromatous condition of
the arteries and' giving way of the inner
coat at the point of obstruction ; or, 2d, to
fibrinous clot or embolus, the result of hy-
perinosis caused by the pleuritis which was

immediately antecedent. The age of the
patient, and the intermittent pulse, so indi-
cative of weak muscular action of the
heart and possibly incipient fatty degene-
ration of its tissues, might well be coinci-
dent with atheromatous disease of the ves-
sels ; also the previous attack in Dresden,
which it now seems possible was due to
partial suspension of the circulation in the
right leg, and which was not preceded or

accompanied by any marked febrile or in-
flammatory symptoms, would all point to
the first of the causes indicated, while, on
the other hand, the suddenness of the at-
tack and the immediately preceding pleu-
ritis—recognized by authors as one of the
most frequent antecedents of embolus—
both point to the latter supposition. How-
ever this may be, the seat of the obstrue-

tioii appears to have been unquestionably
in the external iliac, at or near its origin.
If above that point, the gangrene would
hardly have been limited to the parts be-
low the knee. The temporary paralysis of
the sphincter, confined possibly to its left
half, may have been due to smaller parti-
cles of fibrin descending the internal iliac
and occluding the heemorrhoidal branches
of that side.

The slight return for a few days of pul-sation in the femoral, and also of warmth
to the foot, have been noticed in a few
other reported cases. The explanation is
not clear, but the phenomena were probably
due to some temporary softening or dis-
placement of the obstructing body, or pos-
sibly enlargement of the artery itself, per-
mitting for a short period the passage of
an insufficient current of blood.

ON PARALYSIS OF THE MOTOR NERVES
OF THE EYE, WITH CASES OBSERVED
IN THE CLINIQUE OF PROFESSOR VON
GRAEFE.

By A. Kessler, M.D., of Hartford, Conn.

The most frequent and prominent symp-
toms of paralysis of the ocular muscles are
strabismus, diplopia, ptosis, mydriasis, im-
pairment of accommodation and luscitas,
presenting either separately or collectively
the various conditions of that complex af-
fection. Paralysis leads necessarily to ma-
terial and functional changes in the muscu-
lar apparatus, which destroy the natural
correspondence of the optic axes, the pa-
rallelism of the horizontal and vertical dia-
meters and the coincidence of the centres
of revolution of the two eyes, and thus
give rise to strabismus and diplopia. But
although strabismus forms invariably a very
prominent symptom in the more advanced
stages of paralytic disease, and although a

very close causal connection exists be-
tween them, yet the former prevails inde-
pendently of paralysis, inasmuch as it
originates from a great many other causes
—too numerous to specify here—such, for
instance, as anomalies of refraction, incon-
gruence of the two retinae, opacities of the
cornea and in the refractive media, intra-
orbital tumors and abscesses, penetratinglesions, inflammation of the muscular appa-
ratus, &c. If uncomplicated with faulty
innervation, perverted nervous action, and
all the like, if merely dependent on impair-ed functional capacity, insufficiency and
structural disorders, then it must be dis-
tinguished from the form connected with
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